Background According to the literature, the conversion rate for laparoscopic cholecystectomy (LC) after endoscopic sphincterotomy (ES) for cholecystodocholithiasis reaches 20%, at least when LC is performed 6 to 8 weeks afterward. It is hypothesized that early planned LC after ES prevents recurrent biliary complications and reduces operative morbidity and hospital stay. Methods All consecutive patients who underwent LC after ES between 2001 and 2004 were retrospectively evaluated. Recurrent biliary complications during the waiting time for LC, conversion rate, postoperative complications, and hospital stay were documented. Results This study analyzed 167 consecutive patients (59 men) with a median age of 54 years. The median interval between ES and LC was 7 weeks (range, 1-49 weeks). During the waiting time for LC, 33 patients (20%) had recurrent biliary complications including cholecystitis (n = 18, 11%), recurrent choledocholithiasis (n = 9, 5%), cholangitis (n = 4, 2%), and biliary pancreatitis (n = 2, 1%). Of these 33 patients, 15 underwent a second endoscopic retrograde cholangiography (ERC). The median time between ES and the development of recurrent complications was 22 days (range, 3-225 days). Most of the biliary complications (76%) occurred more than 1 week after ES. Conversion to open cholecystectomy occurred for 7 of 33 patients with recurrent complications during the waiting period, compared with 13 of 134 patients with an uncomplicated waiting period (p = 0.14). This concurred with doubled postoperative morbidity (24% vs 11%; p = 0.09) and a longer hospital stay (median, 4 vs 2 days; p \ 0.001). Conclusion In this retrospective analysis, 20% of all patients had recurrent biliary complications during the waiting period for cholecystectomy after ES. These recurrent complications were associated with a significantly longer hospital stay. Cholecystectomy within 1 week after ES may prevent recurrent biliary complications in the majority of cases and reduce the postoperative hospital stay.
between ES and LC was 7 weeks (range, 1-49 weeks). During the waiting time for LC, 33 patients (20%) had recurrent biliary complications including cholecystitis (n = 18, 11%), recurrent choledocholithiasis (n = 9, 5%), cholangitis (n = 4, 2%), and biliary pancreatitis (n = 2, 1%). Of these 33 patients, 15 underwent a second endoscopic retrograde cholangiography (ERC). The median time between ES and the development of recurrent complications was 22 days (range, 3-225 days). Most of the biliary complications (76%) occurred more than 1 week after ES. Conversion to open cholecystectomy occurred for 7 of 33 patients with recurrent complications during the waiting period, compared with 13 of 134 patients with an uncomplicated waiting period (p = 0.14). This concurred with doubled postoperative morbidity (24% vs 11%; p = 0.09) and a longer hospital stay (median, 4 vs 2 days; p \ 0.001). Conclusion In this retrospective analysis, 20% of all patients had recurrent biliary complications during the waiting period for cholecystectomy after ES. These recurrent complications were associated with a significantly longer hospital stay. Cholecystectomy within 1 week after ES may prevent recurrent biliary complications in the majority of cases and reduce the postoperative hospital stay.
Keywords Biliary complications Á Cholecystectomy Á Common bile duct Á Conversion rate Á Endoscopic sphincterotomy
Of the patients presenting with cholecystolithiasis, 4% to 15% have concomitant common bile duct (CBD) stones [1] [2] [3] . The current standard of treatment for symptomatic CBD stones is endoscopic decompression of the CBD and removal of the stones. Decompression may be achieved by endoscopic sphincterotomy (ES), papillary dilation, nasobiliary drainage, or biliary stenting.
For patients with residual stones in the gallbladder after endoscopic stone removal, the subsequent management of the gallbladder has been subject to debate. Many authors have advocated a wait-and-see policy after ES for these patients because only an estimated 10% of them experience recurrent biliary symptoms in retrospective and nonrandomized studies [4] [5] [6] [7] [8] . However, in two prospective randomized trials, up to 47% of the patients presented with recurrent biliary symptoms after a wait-and-see policy, and the cumulative risk for death was 21% within 5 years (vs 5.8% for patients allocated to planned cholecystectomy) [9, 10] .
Single-stage treatment by laparoscopic cholecystectomy (LC) combined with laparoscopic CBD exploration has been introduced as a daring alternative for combined endoscopic and surgical treatment. Despite a recent Cochrane review and a metaanalysis showing comparable results between the two strategies, experience and expertise for the widespread use of laparoscopic CBD exploration still are lacking [11, 12] . Thus, in many countries, patients who undergo ES for CBD-stones are subsequently scheduled for cholecystectomy.
The interval between LC and ES may vary from days to months. In the Netherlands, as in other countries, LC is performed 6 to 9 weeks after ES [9, 10, [13] [14] [15] [16] . The performance of LC after ES is associated with a higher conversion rate than experienced by patients with uncomplicated cholecystolithiasis [9, 10, 17] . To evaluate the influence of timing of LC after ES for complicated gallstone disease, we retrospectively reviewed a consecutive patient series with an emphasis on the relation between recurrent biliary complications after ES and conversion rate, operative morbidity, and hospital stay.
Materials and methods
This study was performed in a university hospital and a large affiliated teaching hospital. The hospitals' digital databases were searched for patients who underwent both ES and cholecystectomy for gallstone disease between 1 January 2001 and 1 January 2005.
All consecutive patients who underwent ES and subsequent (planned) cholecystectomy, both in the same hospital, were included. Patients requiring emergency cholecystectomy within 72 h after ES (n = 6) were excluded from this study because it was considered that elective cholecystectomy never had been planned for these patients.
The variables collected included age at time of ES, gender, date and indication of the first ES, recurrent biliary complaints between ES and elective cholecystectomy, readmissions, endoscopic reintervention during the waiting period, date of emergency cholecystectomy, complications of cholecystectomy (bleeding requiring transfusion, bleeding requiring intervention, bile leakage requiring drainage), conversion rate, hospital stay, and mortality rate. The main outcome parameters were the number of patients with biliary complications during the waiting period for cholecystectomy and the outcome of surgery (conversion rate, morbidity, and postoperative hospital stay). Biliary complications were defined as complications attributable to bile stones leading to cholecystitis, obstructive choledocholithiasis, or acute biliary pancreatitis. Patients with a complicated waiting period were compared with patients who had an uncomplicated waiting period in terms of postoperative complications and hospital stay.
Statistical analysis was performed using SPSS for windows (SPSS, Inc., Chicago, IL, USA). Fisher's exact test and the Mann-Whitney U test were used to compare groups. Statistical significance was defined as a two-tailed p value less than 0.05.
Results
Between 2001 and 2005, 167 consecutive patients (59 men) with a median age of 54 years (range, 18-87 years) underwent ES for symptomatic CBD stones followed by cholecystectomy.
Endoscopic sphincterotomy
Endoscopic retrograde cholangiography (ERC) was performed because of suspected CBD stones based on clinical, laboratory, and ultrasonographic data. For all the studied patients, ES was performed after obstructive choledocholithiasis had been proved on ERC. The findings showed that 34 patients also had biliary pancreatitis and that 18 patients had cholangitis. For 81 patients (49%), stones were extracted from the CBD, and for 50 patients (30%), sludge was evacuated. One patient was treated with a nasobiliary drain, and four patients (2%) had biliary stenting.
Waiting period
The median time between ES and planned LC was 7 weeks (range, 1-49 weeks). During the waiting period, 33 (20%) of 167 patients experienced recurrent biliary complications (Table 1) , including 18 patients with acute cholecystitis (11%), 9 with recurrent choledocholithiasis (5%), 4 with cholangitis (2%), and 2 with biliary pancreatitis (1%).
These biliary complications needed the following interventions: endoscopic reintervention for 16 patients and emergency cholecystectomy for 24 patients ( Table 1 ). The median time until the development of recurrent biliary complaints after ES was 22 days (range, 3-225 days), and 76% of the biliary complications occurred more than 1 week after ES. Age, gender, and the indication for initial ES did not differ between the patients with and those without a complicated waiting period (data not shown).
Cholecystectomy
The surgery for all the patients was performed by surgeons or surgical residents under supervision. Open cholecystectomy was performed primarily for 7 patients (4%) because of a previous colostomy (n = 2), a retained CBD stone (n = 1), diffuse peritonitis (n = 2), pancreatic necrosis (n = 1), or subphrenic abscess (n = 1). For the remaining 160 patients, the overall conversion rate for cholecystectomy was 13%. There was a nonsignificant higher conversion rate for patients with a complicated waiting period (21%, 7/33 vs 10%, 14/134; p = 0.14). The reasons for conversion are listed in Table 2 .
Postoperative course
The overall postoperative morbidity rate was 14%. Patients with a complicated waiting period had a nonsignificant increase in complications and a longer postoperative hospital stay (Table 3) . One patient with an uncomplicated waiting period (1%) experienced bile leakage from the cystic duct compared with three patients with a complicated waiting period (9%). All needed endoscopic stenting. One major bile duct injury was experienced by a patient with an uncomplicated waiting period, requiring laparotomy and CBC reconstruction. Six patients experienced postoperative bleeding during the uncomplicated waiting period group compared with no patients in the complicated group. No reasons for this difference could be found. One of these patients experienced hypovolemic shock due to bleeding from the liver bed requiring relaparotomy. Despite packing to control the bleeding, the patient died in the intensive care ward the same day. Mortality was nil in the complicated waiting period group. The median postoperative hospital stay was 2 days in the uncomplicated waiting period group compared with 4 days in the complicated waiting period group (p \ 0.001).
Discussion
This study has shown that among patients waiting to undergo cholecystectomy after ES for CBD stones, every fifth patient experiences recurrent biliary events requiring endoscopic reintervention, emergency cholecystectomy, or both. For patients who experienced these recurrent events, the postoperative morbidity, conversion rate, and median postoperative hospital stay were doubled. The issue of biliary complications recurring in the waiting period for LC and the outcome of surgery were not addressed earlier. Recurrent symptoms and reinterventions not only have an obvious influence on a patient's well-being, but recurrent symptoms also appear to be associated with increased difficulty of surgery and a more complicated postoperative course. Although conversion to open cholecystectomy is a perioperative problem, it is not regarded as a complication of LC. However, open cholecystectomy is associated with increased postoperative pain, more pulmonary complications and wound infections, and a lengthened hospital stay [18] [19] [20] [21] [22] . Thus, diminishing the conversion rate by timely surgery after ES seems worthwhile.
In both randomized trials mentioned earlier, a remarkably high conversion rate was found, not only among patients who underwent cholecystectomy on demand (50%), but also among patients allocated to planned LC. In both trials, conversion to open cholecystectomy was necessary for more than 20% of the patients [9, 10] . In contrast, among patients with uncomplicated gallstone disease (i.e., without CBD stones or need for ES), the conversion rate for LC is known to be 3% to 5% [2, 18, 20, 21, [23] [24] [25] [26] [27] .
Possibly, the timing of LC after ES may have an influence on the difficulty of surgery. The median time until cholecystectomy in the current study was 7 weeks. The moment of surgery was largely determined by the surgeon who performed the cholecystectomy. In the Netherlands, LC often is planned 6 weeks after ES, partly due to logistic reasons but also because many surgeons believe that surgery is safer several weeks after ES.
The literature has little data for determining the optimal timing of cholecystectomy after ES. Only one study specifically considers the timing of LC after ES in relation to the conversion rate. A significantly higher conversion rate was encountered when LC was performed 2 to 6 weeks after ES, as compared with 1 week after ES [15] . Reports of LC performed within days after ES show conversion rates as low as those for patients with uncomplicated cholelithiasis [2, 16, 28, 29] .
Early cholecystectomy after ES may prevent recurrent biliary complications, which are associated with increased postoperative morbidity and prolonged hospital stay. In the current study, up to 76% of these recurrent events may have been prevented by early cholecystectomy (i.e., within 1 week after ES). Furthermore, timely surgery may decrease the conversion rate. A prospective randomized multicenter trial has been initiated to compare early (within 72 h) and late (after 6-8 weeks) cholecystectomy after ES (LANS-trial, ISRCTN42981144).
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